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Claims 



1 . 

of: 



A method of nucleic acid amplification, comprising the/ steps 



A. providing a plurality of primers that are immobilised but that 
have one end exposed to allow primer extension/ 

B. allowing a single stranded target nucleic ac^Q molecule to 
anneal to one of said plurality of primers /ver part of the 
length of said single stranded nucleic a/id molecule and then 
extending that primer us in^he__anne ale/ single stranded 
nucleic acid molecule as a template, /o as to .provide an 
extended immobilised nucleic acid st/tand; 

C. separating the target nucleic molecule from the extended 
immobilised nucleic acid strand;/ 

D. allowing the extended immobilized nucleic acid strand to anneal 
to one of said plurality of/rimers referred to in step A) and 
then extending that primer/sing the extended immobilised 
nucleic acid strand as a /emplate, so as to provide another 
extended immobilised Wleic acid strand; and optionally, 

E. separating the annealft extended immobilised nucleic acid 
strands from one another. 

2. A method according to claim 1, further comprising: 

F. using at lea/ one extended immobilised nucleic acid strand to 
repeat steofc D) and E) , so as to provide additional extended 
immobilised nucleic acid strands and, optionally, 

g'. repeating step F) one or more times. 

3 A me/od according to claim 1 or y*^*, wherein said single- 

stranded Zrget nucleic acid iTproduceS by providing a given nucleic 
acid sequence to be amplified (which sequence may be known or 
unknoZ) and adding thereto a first nucleic acid sequence and a 
secofd nucleic acid sequence; wherein said first nucleic acid 
sequence hybridises to one of said plurality of primers and said 
Zcond nucleic acid sequence is complementary to a sequence whxch 
hybridises to one of said plurality of primers. 
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wherein said 



lgle- 




4 . A method according to a-c 

stranded target nucleic acid is produced by providinga^il^n nucleic 
acid sequence to be amplified (which sequence ma^beknown or 
unknown) and adding thereto a first nucleic^^fcid sequence and a 
second nucleic acid sequence;, wherei^s^id first nucleic acid 

equence hybridises to one of sa^cTplurality of primers and said 
second nucleic acid sequenpe^is the same as the sequence of one of 
said plurality of priors. 



A mejfeKbd according to claim 3 or^^sxnc^ wherein said first and 
secon«rnucleic acid sequences "are provided at first and second ends 
said single-stranded target nucleic acid. 

A metftod according to g ny^Qf ^ efajjus - wherein a tag is 

also added tb the given nucleic acid sequence?" said tag enabling 
amplificatio^ products of the given nucleic acid sequence to be 
identified . 



<Cl(a<Lr n ) 

A method according to ^ny pir**ef»r rtr 



ssbaifli wherein the plurality 



7 . 

of primers is a plurality of primers that have the same sequence. 



wherein the 



8 . A method According to^g y . ^^ ^fssssz^ _ 

plurality of prifriers comprises at least two different types of 
primer, one type \having a different sequence from another type. 



9. A method according to claijn 8, wherein the plurality of primers 
consists of 2 n different types of primer; wherein n is an integer. 

10. A method according to claim 9, where n is 2 . 




11. A method according to^ 
ifferent types of primer are p^ 
•ncentrations as one anothei 



^.IMj iLg H S"-3-Q . wherein the 
ent in substantially the same 



A method according/fco ^s y p ^Tnr^ > wherein the primers 
are substantially homogeneously dispersed over a given area 



'12. 
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13. A method according to ^ffa y ■ ^pToc o daja. g~*crH^p , whe^edTn the primers 
are located in a predetermined arrangementJ^T in a grid pattern) 



14. A method according to 
nucleotides and a nucle 




TTcunrf cXcdym, wherein a supply of 
polymerase are used to extend primers 

15. A meth^T according to a ny^prrgr^riL nq jrra-j»m , wherein heating is 
used to ja^parate annealed nucleic acid strands 



f-hgrT'apppnripnr TTproR claim 14, 



16. A method according to clad 

wherein the nucleic acid polymerase is not rendered inactive by the 

— - 

heating conditions used to separate annealed nucleic acid strands. 

17. A method according to claim 16, wherein said nupie^Tc acid 
polymerase is tag polymerase, is another polymer>rse that is derivable 
from a thermophilic organism; or is a thermostable derivative 
thereof. 

18. A method according tn^^j^r ft rnf+trrtr clcriso, wherein said primer 
extension results in the^irficorporation of one or more detectable 
labels (e.g. fluorescent labels or radiolabels) into extended 
immobilised nucleic acid strands. 

19. Axmethod according to M 1 1 ^^jjj^gii mA i iiy^^^feg/ further including 
the/^tep of treating one or more extended immobilised nucleic acid 

irands so as to release a nucleic acid molecule or a part thereof. 



20. A method according to cl aim 1 9, wherein said treating consists 
of cleavage with a restriction endonuclease or with a ribozyme. 

21. A method according to - ^p^^ ' ' J ';lfflA« r wherein one or more 
of said primers has a restriction endonuclease recognition site or a 
ribozyme recognition site or has part of such a site, which part 
becomes complete when primer extension occurs. 



22. 



A method according to rgsy p**t»npn1 II n<3 <;j-3?an that is automated to 



allow repeated cycles of nucleic acid amplification. 
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23. A method according to j-^y^rn^rpn i ng j^Urbm, when used to amplify 
a plurality\of different nucleic acid sequences 

24. A methotl according to claim 23, when used to amplify a 
plurality of different nucleic acid sequences simultaneously. 

25. A method {according to cla im _2 3 dj^23} wherein said different 
nucleic acid sequences are each provided with a first and second 
nucleic acid sequence as described in any of claims 3 to 5, said 
first and(second nucleic acid sequences being the same for the each 
of the dif f erent\nucleic acid se.q'V^nces , — 

26. A method according to ^5 



wherein said 



different nucleic acid sequences are each provided with a different 
tag so that the different sequences can be distinguished from one 
another . 

27. A plurality of immobilised nucleic acids producable 
method according to any preceding claim. 



28. A plurality of immobilised nucleic acids in ttfe form of one or 
more distinct areas on a surface, each area compulsing a plurality of 
identical nucleic acid strands and a pluralitVof identical 
complementary strands thereto; wherein each/nucleic acid strand 
within such an area is located so that another nucleic acid strand is 

cated on the surface within a distance of the length of that 
strand . 

29. A plurality of immobilised nucleic acids according to claim_27 
or claim 28, wherein there yf at least one distinct area present per 
mm 2 of surface on which the nucleic acids are immobilised. 



30. A plurality o^immobilised nucleic acids according to cla im_ 28, 
wherein the number of distinct areas/mm 2 of surface on which the 
nucleic acidsXare immobilised is greater than 1, greater than 10 2 , 



greater t>fan 10 3 or greater than 10 4 . 

The use of a method ^^c&rding to any of cJ 



31 



1 to 26 or of a 
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plurality of immobilised nucleic acid molecules according to any of 
dlaims 27 to 30 in providing nucleic acid molecules for sequencing. 

32. \ The use according to claim_31, wherein sequencing is performed 
by extending primers hybridise'dto single stranded nucleic acid 
molecule\ and detecting the nucleotides used in primer extension. 

33. The 1% according to claim 32, wherein sequencing is performed 

in a step-by\tep manner, whereby'af ter extending a primer by a 

single nucleotW, the nucleotide is detected before a further 

nucleotide is useM in primer extension. 

\ «» — ~ 

34. The use accordW to cla±m-J2 or J53, wherein said primers 
hybridise to the sameNsequences as the primers used in the method of 
claim 1 to provide the \mmobilised nucleic acid molecules for 
sequencing. \^-,» 

35. The use according t(J&im_32 orJ3, wherein said primers have 
the same sequences as the prikrs usedl^ the method of claim 1 to 
provide the immobilised nucle£c\acid molecules for sequencing. 

36. The use according to claim. 3V wherein nicks are provided in 
double-stranded nucleic acid molecules, nick translation is performed 
and the nucleotides used in nick translation are detected. 

37. The use according to claim 31, wherein an RNA polymerase is 
used to synthesise an RNA strand from a dV molecule and the 
nucleotides used to produce said RNA strand\are detected. 

38. The use according to any of claims 3_2 to\37, wherein all or at 
least some of said nucleotides are labelled nucleotides . 

39. The use according to claim_38, wherein said \abelled 
nucleotides all have the same label. \ 

40. The use according to claim_3£_or claim 39, wherein said 
labelled nucleotides are fluorescence labelled \ 
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si. The use according to any of claims^ 3a to 40, wherein a mixture 
ofSylabelled and non-labelled nucleotides are"Hsed. 

42. \he use according to claim 41, wherein the labelled nucleotides 
comprise, less than 50 % of ttie~~riucleotides used. 

43. The u\e according to claim 42, wherein the labelled nucleotides 
comprise less\than 10 % of the nucleotides used. 

44. The use according to any of claims^31 to 43, wherein the 
sequencing is parallel sequencing of nucleic acid molecules present 
in at least 2 different distinct areas, 



ru 

ru 



3 

C3 



45. The use according tso any of claims 31 t o 4 3 , wherein the 
sequencing is parallel sequencing of nucleic acid molecules present 
in over 10 different distinc\ areas. 

4 6. The use according tol^any'tof cla ims 31 to 43, wherein the 

sequencing is parallel sequencinlgvf nucleic acid molecules present 
in over 100 different distinct ax 



47. The use according to any of claimSy 31 to 43, wherein the 
sequencing is parallel sequencing of nucleic acTd molecules present 
in over 1000 different distinct areas. 



48. The use according to any of cla ims 31 to\43, wherein the 
sequencing is parallel sequencing of nucleic" acrd molecules present 
in over 1000000 different distinct areas. 



49. The use according to any of claims 31 to 43, wHerein a 
plurality of different sequences are determined in parallel. 

50. The use of a method according to any of clai ms 1 to or of a 
plurality of immobilised nucleic acid molecules according to\ any of 
claims 27 to 30 in providing amplified nucleic acid molecules \^or 
diagnosis . 
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Nil. The use of a method according to any of claims^l to 26 or of a 
plurality of immobilised nucleic acid molecules according to any of 
claxfcns 27 to 30 in providing amplified nucleic acid molecules for 
screening . 

52. The\use of a method according to any of claims. 1 to 26 or of a 
plurality o\ immobilised nucleic acid molecules according to any of 
claims 27 to in providing amplified nucleic acid molecules to be 
used as a supporvt for other components. 

53. The use of a method according" t'o~~any of claims 1 to 26 or of a 
plurality of immobilized nucleic acid molecules according to any of 
claims 27 to 30 in generating additional nucleic acid molecules in 
free (rather than immobilised) form. 

54. The use of a method according to cl aim 53 in in situ RNA 
synthesis fV\ 

55. The use of a method accoVdaVig to any of claims _1 to 26 or of a 
plurality of immobilised nucleic aN^id molecules according to any of 
claims 27 to 30 in monitoring gene egression 

56. The use of a method according to amy of claims 1 to 26 or of a 
plurality of immobilised nucleic acid morecules according to any of 
claims 27 to 30 in identifying nucleic acio. molecules with gene 
products that are rarely expressed. \ 

57. ' The use of a method according to any of cla ims 1 to^26^ or of a 
plurality of immobilised nucleic acid molecules according to any of 
claims 27 to 30 in identifying heterozygous individuals 



58. The use of a method according to any of claims INto 26 or of a 
plurality of immobilised nucleic acid molecules a ceo r dints to any of 
claims 27 to 30 in nucleic acid fingerprinting 

59. An apparatus f or pe^£o~rming a method as described in -a^^SZ^ 
^-n-Anrr^r to ^parrtfTrising a plurality of immobilised primers, a 
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... ■. „ ninral ifv of nucleotides and means for 

nucleic acid polymerase, a plurality or 

separating annealed nucleic acid strands. 



60 



An apparatus according to claim 59, wherein the means for 
separating annealed nucleic acid strands comprises a controlled 
heating means . 

61 An apparatus for analysing a -^lity of nucleic acid 
molecules according to QM£&&kaCZC5Z& • wherein said *PP aratus 
comprises a source of rSa^rffts and detector means for detecting one 
or more signals producer ter said react ant a have been applied to 
said nucleic acid^jaoiepules . 

62 ^Afi-^pp«*a£iisaccording to claim_61 wherein said detector means 
has sufficienrreTo^tTr^^^ between the distinct areas 
referred to in claim 28. 



63. An apparatus according to claiin 61 
charge coupled device (CCD) . 



^Taim f£ comprising a 



64 An apparatus according to claim 63 wherein said charge coupled 
device (CCD) is operatively connected with a magnifying device (e.g. 
a microscope) . 




A kit for use in screen 



sis or in nucleic acid 



sequencing comprisi^^ality of immobilised nucleic acid 
according to 
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